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57 ABSTRACT

A light source module includes a shell, a fixed ring, an optical
element, a first cover and a light-emitting element. The shell
is formed as a tubular shape. The fixed ring, the optical ele-
ment and the light-emitting element are all received in an
inside of the shell, and the first cover is disposed at an end of
the shell. In addition, the shell has a first stop part disposed in
the inside of the shell, the optical element is disposed between
the first stop part and the fixed ring, and the optical element is
leant against the first stop part and the fixed ring. The light-
emitting element is disposed between the fixed ring and the
first cover, and is leant against the fixed ring and the first
cover. A projection device using the source light module is
also provided.

13 Claims, 10 Drawing Sheets
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FIG. 1A (Prior Art)
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FIG. 1B (Prior Art)
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1
LIGHT SOURCE MODULE AND
PROJECTION DEVICE USING THE SAME

FIELD OF THE INVENTION

The invention relates to a light source module, and more
particularly to a light source module applicable to projection
devices, and a projection device using the light source mod-
ule.

BACKGROUND OF THE INVENTION

In recent years, with advances in technology, the require-
ment of image quality becomes higher, and, therefore, it is
necessary to improve the brightness or other parameters to
increase the image quality. For this reason, to provide a light
element having higher efficiency (e.g. higher brightness,
purer color, longer lifetime) to a projection device is neces-
sary. The laser diode is the better selection to satisfy the
requirement of the light element, and the application of the
laser diode is revealed in U.S. Pat. Nos. 7,502,176 and 6,665,
331. In addition, in order to enable the projection device to
satisfy the requirement of the high brightness, a light module
with dozens of the laser diodes is provided in prior art.

FIG. 1A is an exploded schematic diagram of a conven-
tional laser diode module. FIG. 1B is an assembled schematic
diagram of the conventional laser diode module of FIG. 1A.
Referring to FIGS. 1A and 1B, the conventional laser diode
module 100 includes a lens bracket 120, a lens holder 140, a
laser diode holder 160, a plurality of laser diodes 180, and a
plurality of lenses 190. The laser diode holder 160 has a
plurality of mounting holes 162 for receiving the laser diodes
180 therein. The lens holder 140 is disposed on the laser diode
holder 160 and has a plurality of holding holes 142 for receiv-
ing the lenses 190 therein. Each lens 190 is disposed to
correspond to one of the laser diodes 180. The lens bracket
120 is disposed on the lens holder 140 and has a plurality of
locating holes 122 for fixing the lenses 190.

The machining tolerances are generated while manufactur-
ing the components of the conventional laser diode module
100. The accumulation of these machining tolerances results
in poor performance of the conventional laser diode module
100. Specifically, the machining tolerances include the diam-
eter tolerance of each locating hole 122 of the lens bracket
120, the spacing tolerance between each two neighboring
locating holes 122, the diameter tolerance of each holding
hole 142 of'the lens holder 140, the spacing tolerance between
each two neighboring holding holes 142, the diameter toler-
ance of each mounting hole 162 of the laser diode holder 160,
and the spacing tolerance between each two neighboring
mounting holes 162. In addition, the bending deformation of
the lens bracket 120, the lens holder 140 and the laser diode
holder 160 may occur in the assembly process or in the
production process, and thus the flatness of the lens bracket
120, the lens holder 140 and the laser diode holder 160 is
reduced. Therefore, the spacing between the lens bracket 120
and the lens holder 140 is not uniform. Similarly, the spacing
between the lens holder 140 and the laser diode holder 160 is
not uniform. For these reasons, in the conventional laser diode
module 100, it is hard to precisely align the optical axis of
each laser diode 180 with the optical axis of the correspond-
ing lens 190. Therefore, the concentricity accuracy between
each laser diode 180 and the corresponding lens 190 is poor,
and thus the illuminating efficiency of the conventional laser
diode module 100 is reduced.

In addition, the temperature of the laser diodes 180 is
enhanced when the laser diodes 180 work, and therefore the
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laser diodes 180 cannot be fixed by adhesive, but must be
gripped and fixed by the laser diode holder 160 and the lens
holder 140. However, the size of the laser diode holder 160 is
too large and thus is easily out of shape, so it is difficult to let
the flatness of the laser diode holder 160 satisfy a predeter-
mined standard. Therefore, some of the laser diodes 180
cannot be gripped and fixed, and the laser diodes 180 and the
lenses 190 cannot be precisely assembled. Furthermore, the
lens bracket 120, the lens holder 140 and the laser diode
holder 160 are formed with many holes such as the locating
holes 122, the holding holes 142 and the mounting holes 162,
so the structure strength of the lens bracket 120, the lens
holder 140 and the laser diode holder 160 is relatively frail.
Therefore, the lens bracket 120, the lens holder 140 and the
laser diode holder 160 are easily bent and deformed because
of the high temperature generated in the machining process
and the pressure generated from clamping the laser diodes
180 and the lenses 190, and thus the laser diodes 180 and the
lenses 190 cannot be precisely assembled, thereby reducing
the illuminating efficiency of the conventional laser diode
module 100.

In addition, in the conventional laser diode module 100, the
relative position of each laser diode 180 and its corresponding
lens 190 is fixed by the lens bracket 120, the lens holder 140
and the laser diode holder 160. During the assembly process,
dozens of the laser diodes 180 and the lens 190 are placed in
the lens holder 140 and the laser diode holder 160. However,
after the assembly process, if the relatively position between
one of the lenses 190 and its corresponding laser diode 180 is
deviated, the laser diode module 100 must be reassembled.
During the reassembly process, all the elements must be
realigned. Therefore, the assembly process of the laser diode
module 100 is complicated and has poor accuracy.

Ifthe numbers of the laser diodes 180 are less, the assembly
deviation can be ignored. However, when large numbers of
the laser diodes 180 are used to increase the brightness of the
projection device, the accumulation of the above-mentioned
tolerances will greatly exceed the permissible range. There-
fore, the conventional laser diode module 100 is adverse to be
applied to the high brightness projection device.

SUMMARY OF THE INVENTION

The invention provides a light source module to enhance
the illuminating efficiency and the assembly accuracy.

The invention further provides a projection device to
enhance the brightness of a projected image.

In order to achieve at least one of the above-mentioned or
other advantages, an embodiment of the invention provides a
light source module, including a shell, a fixed ring, an optical
element, a first cover and a light-emitting element. The shell
is formed as a tubular shape. The fixed ring, the optical ele-
ment and the light-emitting element are all received in an
inside of the shell, and the first cover is disposed at one end of
the shell. In addition, a first stop part is disposed in the inside
of' the shell, the optical element is disposed between the first
stop part and the fixed ring, and the optical element is leant
against the first stop part and the fixed ring. The light-emitting
element is disposed between the fixed ring and the first cover,
and is leant against the fixed ring and the first cover.

In an embodiment of the invention, the shell further
includes a first inner surface, a second inner surface and a
connecting surface. A diameter ofthe first inner surface is less
than a diameter of the second inner surface, the connecting
surface is connected between the first inner surface and the
second inner surface, the first inner surface defines a first
receiving space, the second inner surface defines a second
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receiving space, the optical element is located in the first
receiving space, the light-emitting element is located in the
second receiving space, and the first stop part is disposed on
the first inner surface.

In an embodiment of the invention, the fixed ring, for
example, includes a first ring part and a second ring part
connected with the first ring part. An outer diameter of the first
ring part is less than an outer diameter of the second ring part,
the first ring part is leant against the optical element, an outer
wall of the first ring part contacts with the first inner surface,
the second ring part is leant against the light-emitting ele-
ment, and an outer wall of the second ring part contacts with
the second inner surface.

In an embodiment of the invention, the shell, for example,
further includes a first inner surface, a second inner surface
and a connecting surface. A diameter of the first inner surface
is less than a diameter of the second inner surface, and the
connecting surface is connected between the first inner sur-
face and the second inner surface. In addition, the first inner
surface defines a first receiving space, and the second inner
surface defines a second receiving space. The optical element
is located in the first receiving space, and the light-emitting
element is located in the second receiving space. The first stop
part is disposed on the first inner surface. Furthermore, the
fixed ring is located in the second receiving space, and an
outer wall of the fixed ring contacts with the second inner
surface.

In an embodiment of the invention, the shell further
includes a third inner surface. The second inner surface is
located between the first inner surface and the third inner
surface. A diameter of the third inner surface is greater than
that of the second inner surface. The third inner surface
defines a third receiving space, and the first cover is located in
the third receiving space.

In an embodiment of the invention, the shell further
includes a second stop part disposed on an outer wall of the
shell. Furthermore, the outer wall of the shell, for example,
includes a first outer surface and a second outer surface. A
diameter of the first outer surface is less than that of the
second outer surface. The second stop part is disposed at a
junction of the first outer surface and the second outer surface.

In an embodiment of the invention, a second stop part is
disposed on an outer wall of the shell. Besides, the second
stop part is located around the optical element.

In an embodiment of the invention, a second stop part is
disposed on an outer wall of the shell. Besides, the light
source module, for example, further includes a first fixed plate
and a second fixed plate. The first fixed plate has at least one
first hole, and the second fixed plate has at least one second
hole corresponding to the first hole. The shell is correspond-
ing located in the first hole and the second hole, and the
second stop part of the shell is clamped by the first fixed plate
and the second fixed plate.

In an embodiment of the invention, the optical element, for
instance, further includes a lens.

In an embodiment of the invention, the shell, for example,
includes a main body and a second cover. The fixed ring, the
optical element and the light-emitting element are received in
the main body. The first cover is disposed at a first end of the
main body, and the second cover is disposed at a second end
of the main body. Furthermore, the second end is opposite to
the first end, and the second cover has the first stop part.

In an embodiment of the invention, the optical element, for
example, includes a base, at least one light-emitting unit and
alampshade. An edge ofthe base is leant against the fixed ring
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and the first cover. The light-emitting unit and the lampshade
are disposed on the base, wherein the lampshade covers the
light-emitting unit.

Another embodiment of the invention provides a projec-
tion device including a light source module, a light valve and
a projection lens. The light source module is configured for
providing an illumination beam. The light valve is disposed
on a transmission path of the illumination beam, and the light
valve is configured for converting the illumination beam into
an image beam. The projection lens is disposed on a trans-
mission path of the image beam. Besides, the light source
module includes a shell, a fixed ring, an optical element, a first
cover and optical light-emitting element. The shell is formed
as a tubular shape. The fixed ring, the optical element and the
light-emitting element are received in an inside of the shell,
and the first cover is disposed at one end of the shell. Further-
more, a first stop part is disposed in the inside of the shell. The
optical element is located between the first stop part and the
fixed ring, and is leant against the first stop part and the fixed
ring. The light-emitting element is located between the fixed
ring and the first cover, and is leant against the fixed ring and
the first cover.

The light source module of the invention uses the shell, the
fixed ring and the first cover to fix the relative position of the
optical element and the light-emitting element. The shell, the
fixed ring and the first cover are used to fix only one optical
element and only one light-emitting element, so the relative
position of the optical element and the light-emitting element
can be fixed accurately, and thus, the concentricity accuracy
of the optical element and the light-emitting element can be
enhanced to increase the illuminating efficiency of the light
source module. Therefore, the brightness of an image pro-
jected by the projection device of the invention can be
enhanced.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention will become more readily apparent to those
ordinarily skilled in the art after reviewing the following
detailed description and accompanying drawings, in which:

FIG. 1A is an exploded schematic diagram of a conven-
tional laser diode module.

FIG. 1B is an assembled schematic diagram of the conven-
tional laser diode module of FIG. 1A.

FIG. 2A is an exploded schematic diagram of a light source
module of an embodiment of the invention.

FIG. 2B is a cross-section schematic diagram of the light
source module of FIG. 2A after being assembled.

FIG.3A is an exploded schematic diagram of a light source
module of another embodiment of the invention.

FIG. 3B is an assembled schematic diagram of the light
source module of FIG. 3A.

FIG. 4 is a schematic diagram of a light source module of
another embodiment of the invention.

FIG. 5 is a schematic diagram of a light source module of
another embodiment of the invention.

FIG. 6 is an exploded schematic diagram of a light source
module of another embodiment of the invention.

FIG. 7 is a schematic diagram of a projection device of an
embodiment of the invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In the following detailed description of the preferred
embodiments, reference is made to the accompanying draw-
ings which form a part hereof, and in which is shown by way
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of illustration specific embodiments in which the invention
may be practiced. In this regard, directional terminology,
such as “top,” “bottom,” “front,” “back,” etc., is used with
reference to the orientation of the Figure(s) being described.
The components of the invention can be positioned in a num-
ber of different orientations. As such, the directional termi-
nology is used for purposes of illustration and is in no way
limiting. On the other hand, the drawings are only schematic
and the sizes of components may be exaggerated for clarity. It
is to be understood that other embodiments may be utilized
and structural changes may be made without departing from
the scope of the invention. Also, itis to be understood that the
phraseology and terminology used herein are for the purpose
of'description and should not be regarded as limiting. The use
of “including,” “comprising,” or “having” and variations
thereof herein is meant to encompass the items listed there-
after and equivalents thereof as well as additional items.
Unless limited otherwise, the terms “connected,” “coupled,”
and “mounted” and variations thereof herein are used broadly
and encompass direct and indirect connections, couplings,
and mountings. Similarly, the terms “facing,” “faces” and
variations thereof herein are used broadly and encompass
direct and indirect facing, and “adjacent to” and variations
thereof herein are used broadly and encompass directly and
indirectly “adjacent to”. Therefore, the description of “A”
component facing “B” component herein may contain the
situations that “A” component facing “B” component directly
or one or more additional components is between “A” com-
ponent and “B” component. Also, the description of “A”
component “adjacent to” “B” component herein may contain
the situations that “A” component is directly “adjacent t0”
“B” component or one or more additional components is
between “A” component and “B” component. Accordingly,
the drawings and descriptions will be regarded as illustrative
in nature and not as restrictive.

FIG.2A is an exploded schematic diagram of a light source
module of an embodiment of the invention. FIG. 2B is a
cross-section schematic diagram of the light source module
of FIG. 2A after being assembled. Please refer to FIG. 2A and
FIG. 2B. A light source module 200 of the embodiment
includes a shell 210, an optical element 220, a fixed ring 230,
a light-emitting element 240 and a first cover 250. The shell
210 is formed as a tubular shape. The fixed ring 230, the
optical element 220 and the light-emitting element 240 are all
received in an inside of the shell 210, and the first cover 250
is disposed at one end of the shell 210. In addition, a first stop
part 211 is disposed in the inside of the shell 210, the optical
element 220 is located between the first stop part 211 and the
fixed ring 230, and the optical element 220 is leant against the
first stop part 211 and the fixed ring 230. The light-emitting
element 240 is disposed between the fixed ring 230 and the
first cover 250, and is leant against the fixed ring 230 and the
first cover 250. The first cover 250 can be coated with a heat
dissipation material. The heat dissipation material contacts
with the light-emitting element 240 to dissipate the heat gen-
erated by the light-emitting element 240.

The optical element 220 can be a lens such as a focusing
lens. In another embodiment, the lens can be a diverging lens.
In addition, the optical element 220 can include more than
one lens. In another embodiment, the optical element 220 can
be other element with light diffusing function, light condens-
ing function or light uniforming function.

In the light source module 200, the light-emitting element
240 may include a base 241, at least one light-emitting unit
242 and a lampshade 243. The light-emitting element 240
including one light-emitting unit 242 is served as an example
in FIG. 2B. In addition, an edge of the base 241 is leant against
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the fixed ring 230 and the first cover 250. The light-emitting
unit 242 is disposed on the base 241. The lampshade 243 is
located onthe base 241 and covers the light-emitting unit 242.
The light-emitting unit 242 is, for example, alaser diode (LD)
chip, a light-emitting diode (LED) chip or an organic light-
emitting diode (OLED) chip.

In the embodiment, the shell 210 may include a first inner
surface 241, a second inner surface 216 and a connecting
surface 218. Each of the first inner surface 214 and the second
inner surface 216 is, for instance, an annular surface. A diam-
eter D1 of the first inner surface 214 is, for example, less than
a diameter D2 of the second inner surface 216. The connect-
ing surface 218 is connected between the first inner surface
214 and the second inner surface 216, and the connecting
surface 218 is, for instance, perpendicular to the first inner
surface 214 and the second inner surface 216. In addition, the
first inner surface 214 defines a first receiving space 213, and
the second inner surface 216 defines a second receiving space
215. The optical element 220 is, for example, received in the
first receiving space 213. The light-emitting element 240 is,
for instance, located in the second receiving space 215. The
first stop part 211 is, for example, disposed at the first inner
surface 214. The first stop part 211 is, for instance, extended
directly from the first inner surface 214. In addition, the
material of the shell 210 can be, but not limited to, plastic or
metal. Furthermore, the shell 210 can further include a third
inner surface 201, and the second inner surface 216 is located
between the first inner surface 214 and third inner surface
201. The third inner surface 201 is, for instance, an annular
surface. A diameter D5 of the third inner surface 201 is, for
example, greater than the diameter D2 of the second inner
surface 216 so that the light-emitting element 240 can be
inserted in the second receiving space 215. The third inner
surface 201 defines a third receiving space 202, and the first
cover 250 is, for instance, disposed in the third receiving
space 202. It should be noted that in another embodiment, the
third inner surface 201 and the third receiving space 202 can
be omitted, while the first cover 250 is disposed in the second
receiving space 215.

In the light source module 200, the material of the fixed
ring 230 may be, but not limited to, plastic or metal. The fixed
ring 230 may include a first ring part 231 and a second ring
part 232, wherein the first ring part 231 and the second ring
part 232 are connected with each other. The first ring part 231
is, for example, disposed in a space surrounded by the first
inner surface 214, so that the optical element 220 is clamped
and fixed by the first ring part 231 and the first stop part 211.
The second ring part 232 is, for example, disposed in a space
surrounded by the second inner surface 216, so that the base
241 of'the light-emitting element 240 is clamped and fixed by
the first cover 250 and the second ring part 232. Therefore, in
the embodiment, an outer diameter of the first ring part 231 is,
for instance, less than an outer diameter of the second ring
part 232. An outer wall of the first ring part 231 may contact
with the first inner surface 214, and an outer wall of the
second ring part 232 may contact with the second inner sur-
face 216. An outer wall of the first cover 250 may contact with
the third inner surface 201. In other words, the first ring part
231 fits tightly with the first inner surface 214, the second ring
part 232 fits tightly with the second inner surface 216, and the
first cover 250 fits tightly with the third inner surface 201 to
prevent the first ring part 231, the second ring part 232 and the
first cover 250 from shaking. Therefore, a relative position of
the optical element 220 and the light-emitting element 240
can be fixed firmly, the concentricity accuracy of the optical
element 220 and the light-emitting element 240 can be
enhanced, and then the illuminating efficiency of the light
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source module 200 can be enhanced. In addition, according to
the present manufacturing technology, the machining toler-
ance of the tubular structure and the annularity structure is
smaller. Therefore, the specification of the shell 210 and the
fixed ring 230 can be precisely manufactured to increase the
alignment accuracy of the optical element 220 and the light-
emitting element 240.

It should be noted that a second stop part 212 may be
disposed on an outer wall of the shell 210 of the embodiment.
The outer wall of the shell 210 may include a first outer
surface 217 and a second outer surface 219. A diameter D3 of
the first outer surface 217 is, for example, less than a diameter
D4 of the second outer surface 219. The second stop part 212
is, for instance, located at a junction of the first outer surface
217 and the second outer surface 219. In the embodiment, due
to the second stop part 212, the shell 210 can be conveniently
fixed to two fixed plate introduced in the following descrip-
tion.

FIG. 3A is an exploded schematic diagram of a light source
module of another embodiment of the invention. FIG.3Bisan
assembled schematic diagram of the light source module of
FIG. 3A. Please refer to FIG. 2B, FIG. 3A and FIG. 3B. The
light source module 300 of the embodiment includes a first
fixed plate 260, a second fixed plate 270 and a light-emitting
component 280. The light-emitting component 280 is, for
example, assembled of the shell 210, the optical element 220,
the fixed ring 230, the light-emitting element 240 and the first
cover 250 shown in FIG. 2B. The first fixed plate 260 has at
least one first hole 261, and the second fixed plate 270 has at
least one second hole 271 corresponding to the first hole 261.
The first fixed plate 260 with a plurality of the first holes 261
and the second fixed plate 270 with a plurality of the second
holes 271 are shown as an example in FIG. 3A and FIG. 3B.
The shell 210 of the light-emitting component 280 is corre-
spondingly disposed in the first hole 261 and the second hole
271. The second stop part 212 of the shell 210 is clamped by
the first fixed plate 260 and the second fixed plate 270, so that
the shell 210 can be fixed between the first fixed plate 260 and
the second fixed plate 270, and thus the light-emitting com-
ponent 280 can be fixed between the first fixed plate 260 and
the second fixed plate 270. The light source module 300 can
include a plurality of the light-emitting components 280, and
the light-emitting components 280 can be assembled into one
device by using the first fixed plate 260 and the second fixed
plate 270. Such that, the light source module 300 is capable of
providing high-brightness illuminating light. Moreover, the
concentricity accuracy between the optical element 220 and
the light-emitting element 240 of each light-emitting compo-
nent 280 is better, so that the illuminating efficiency of the
light source module 300 is improved. In addition, if one of the
light-emitting components 280 is bad, only the bad light-
emitting component 280 needs to be re-assembled and the
other light-emitting components 280 need not to be re-as-
sembled. Therefore, the assembly efficiency of the light
source module 300 can be enhanced.

FIG. 4 is a schematic diagram of a light source module of
another embodiment of the invention. Referring to FIG. 4, the
structure of a light source module 200a of the embodiment is
similar to the structure of the light source module 200 of FIG.
2B. The difference is that a fixed ring 230a of the light source
module 200a has a ring part received in the second receiving
space 215, but does not have any ring part received in the first
receiving space 213. Besides, a diameter of an outer surface
203 of a shell 210q is uniform, and a second stop part 212a is
disposed on the outer surface 203, such that the fixed ring
230aq and the shell 210qa can be more easily fabricated and the
machining accuracy of the fixed ring 230a and the shell 210a
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is consequently improved. In addition, in the embodiment,
the location of the second stop part 212a of the shell 210a is
closer to the first stop part 211, and the second stop part 212a
is, for example, disposed around the optical element 220.

FIG. 5 is a schematic diagram of a light source module of
another embodiment of the invention. Referring to FIG. 4 and
FIG. 5, the light source module 300a of the embodiment
includes a first fixed plate 2604, a second fixed plate 270a and
a plurality of light-emitting components 280qa. Each light-
emitting component 280« is, for example, assembled of the
shell 210a, the optical element 220, the fixed ring 2304, the
light-emitting element 240 and the first cover 250 of FIG. 4.
In the embodiment, the second stop part 212a of the shell
210a is disposed around the optical element 220, a thickness
of the second fixed plate 270a is thicker, and a depth of the
second hole 271a is deeper, so the light-emitting component
280a can be further prevented from shaking or shifting in the
second hole 271a, and the alignment accuracy of the light-
emitting component 280a is further improved. In addition, in
the embodiment described in FIG. 2B, the second stop part
212 can be disposed around the optical element 220.

In the embodiment described in FIG. 2B, the first stop part
211 is, for example, extended directly from the first inner
surface 214. In another embodiment, the first stop part 211
may be an element which could be separated from the first
inner surface 214. FIG. 6 is an exploded schematic diagram of
a light module of another embodiment of the invention.
Referring to FIG. 6, in a light source module 2005, a shell
2105 may include a main body 281 and a second cover 282.
The fixed ring 230, the optical element 220 and the light-
emitting element 240 are contained in the main body 281. The
first cover 250 is disposed at a first end 283 of the main body
281. The second cover 282 is disposed at a second end 284 of
the main body 281. The second end 284 is opposite to the first
end 283. The first stop part 211 is disposed on the second
cover 282. Therefore, in the embodiment, the optical element
220 can be inserted into the main body 281 from the second
end 284 before the second cover 282 is combined with the
main body 281. The manner of combining the second cover
282 with the main body 281 may be, but not limited to, a
screwing manner or a wedging manner.

FIG. 7 is a schematic diagram of a projection device of an
embodiment of the invention. Referring to FIG. 7, a projec-
tion device 700 of the embodiment includes a light source
module 710, a light valve 720 and a projection lens 730. The
light source module 710 is configured for providing an illu-
mination beam 712. The light valve 720 is disposed on a
transmission path of the illumination beam 712 and config-
ured for converting the illumination beam 712 into an image
beam 722. The projection lens 730 is disposed on a transmis-
sion path of the image beam 722. The light source module 710
may be any one of the light source modules described in the
above-mentioned embodiments. The light valve 720 of the
embodiment is areflective light valve, such as a digital micro-
mirror device (DMD) or a liquid crystal on silicon panel
(LCOS panel). In another embodiment, the light valve 720 is,
forinstance, a transmissive light valve (not shown). But in this
case, the relative position of the projection lens 730 and the
transmissive light valve need to be adjusted appropriately.

The light source module 710 used in the projection device
700 of the embodiment has better illuminating efficiency, so
the projection brightness of the projection device 700 can be
enhanced. In addition, in another embodiment, the number of
the light source module 710 may be plural, and the illumina-
tion beams of the light source modules 710 may be combined
by using a light combining element.
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In summary, the light source module of the invention uses
the shell, the fixed ring and the first cover to fix the relative
position of the optical element and the light-emitting element.
The shell, the fixed ring and the first cover are used to fix only
one optical element and only one light-emitting element, so
the relative position of the optical element and the light-
emitting element can be fixed accurately. Thus, the concen-
tricity accuracy of the optical element and the light-emitting
element can be enhanced, and the illuminating efficiency of
the light source module can be improved. Therefore, the
projection brightness of the projection device of the invention
can be upgraded.

In addition, in the embodiment that the light source module
includes a plurality of the light-emitting components, the
concentricity accuracy of the optical element and the light-
emitting element of each light-emitting component is better,
so the illuminating efficiency can be enhanced. Moreover, if
one of the light-emitting components is bad, only the bad
light-emitting component needs to be re-assembled and the
other light-emitting components need not to be re-assembled.
Therefore, the assembly efficiency of the light source module
can be enhanced.

The foregoing description of the preferred embodiment of
the invention has been presented for purposes of illustration
and description. It is not intended to be exhaustive or to limit
the invention to the precise form or to exemplary embodi-
ments disclosed. Accordingly, the foregoing description
should be regarded as illustrative rather than restrictive. Obvi-
ously, many modifications and variations will be apparent to
practitioners skilled in this art. The embodiments are chosen
and described in order to best explain the principles of the
invention and its best mode practical application, thereby to
enable persons skilled in the art to understand the invention
for various embodiments and with various modifications as
are suited to the particular use or implementation contem-
plated. It is intended that the scope of the invention be defined
by the claims appended hereto and their equivalents in which
all terms are meant in their broadest reasonable sense unless
otherwise indicated. Therefore, the term “the invention”, “the
present invention” or the like is not necessary limited the
claim scope to a specific embodiment, and the reference to
particularly preferred exemplary embodiments of the inven-
tion does not imply a limitation on the invention, and no such
limitation is to be inferred. The invention is limited only by
the spirit and scope of the appended claims. The abstract of
the disclosure is provided to comply with the rules requiring
an abstract, which will allow a searcher to quickly ascertain
the subject matter of the technical disclosure of any patent
issued from this disclosure. It is submitted with the under-
standing that it will not be used to interpret or limit the scope
or meaning of the claims. Any advantages and benefits
described may not apply to all embodiments of the invention.
It should be appreciated that variations may be made in the
embodiments described by persons skilled in the art without
departing from the scope of the invention as defined by the
following claims. Moreover, no element and component in
the disclosure is intended to be dedicated to the public regard-
less of whether the element or component is explicitly recited
in the following claims. Furthermore, the terms such as the
first stop part, the second stop part, the first ring part and the
second ring part are only used for distinguishing various
elements and do not limit the number of the elements.

What is claimed is:

1. A light source module, comprising:

ashell formed as a tubular shape and comprising a first stop

part and a second stop part, wherein the first stop part is
disposed in an inside of the shell, the second stop part is
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located on an outer wall of the shell, the outer wall of the
shell comprises a first outer surface and a second outer
surface, a diameter of the first outer surface is less than a
diameter of the second outer surface, and the second stop
partis disposed at a junction of the first outer surface and
the second outer surface;

a fixed ring disposed in the inside of the shell;

an optical element disposed in the inside of the shell and
located between the first stop part and the fixed ring, the
optical element being leant against the first stop part and
the fixed ring;

a first cover disposed at one end of the shell; and

a light-emitting element disposed in the inside of the shell
and located between the fixed ring and the first cover, the
light-emitting element being leant against the fixed ring
and the first cover.

2. The light source module according to claim 1, wherein
the shell further includes a first inner surface, a second inner
surface and a connecting surface, a diameter of the first inner
surface is less than a diameter of the second inner surface, the
connecting surface is connected between the first inner sur-
face and the second inner surface, the first inner surface
defines a first receiving space, the second inner surface
defines a second receiving space, the optical element is
located in the first receiving space, the light-emitting element
is located in the second receiving space, and the first stop part
is disposed on the first inner surface.

3. The light source module according to claim 2, wherein
the fixed ring includes a first ring part and a second ring part
connected with the first ring part, an outer diameter of the first
ring part is less than an outer diameter of the second ring part,
the first ring part is leant against the optical element, an outer
wall of the first ring part contacts with the first inner surface,
the second ring part is leant against the light-emitting ele-
ment, and an outer wall of the second ring part contacts with
the second inner surface.

4. The light source module according to claim 2, wherein
the fixed ring is located in the second receiving space, and an
outer wall of the fixed ring contacts with the second inner
surface.

5. The light source module according to claim 2, wherein
the shell further includes a third inner surface, the second
inner surface is located between the first inner surface and the
third inner surface, a diameter of the third inner surface is
greater than the diameter ofthe second inner surface, the third
inner surface defines a third receiving space, and the first
cover is located in the third receiving space.

6. The light source module according to claim 1, wherein
the second stop part is located around the optical element.

7. The light source module according to claim 1, further
including a first fixed plate and a second fixed plate, wherein
the first fixed plate has at least one first hole, the second fixed
plate has at least one second hole corresponding to the first
hole, the shell is correspondingly located in the first hole and
second hole, and the second stop part of the shell is clamped
by the first fixed plate and the second fixed plate.

8. The light source module according to claim 1, wherein
the optical element includes a lens.

9. The light source module according to claim 1, wherein
the shell further comprises:

a main body configured for receiving the fixed ring, the
optical element and the light-emitting element, the first
cover disposed at a first end of the main body; and

a second cover disposed at a second end of the main body,
the second end being opposite to the first end, and the
second cover having the first stop part.
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10. The light source module according to claim 1, wherein

the light-emitting element comprises:
a base having an edge leant against the fixed ring and the
first cover;
at least one light-emitting unit disposed on the base; and
a lampshade disposed on the base and covering the light-
emitting unit.
11. A projection device, comprising:
a light source module configured for providing an illumi-
nation beam, and the light source module comprising:
a shell formed as a tubular shape and including a first
stop part and a second stop part, wherein the first stop
part is disposed in an inside of the shell, the second
stop part is located on an outer wall of the shell, the
outer wall of the shell comprises a first outer surface
and a second outer surface, a diameter of the first outer
surface is less than a diameter of the second outer
surface, and the second stop part is disposed at a
junction of the first outer surface and the second outer
surface;

a fixed ring disposed in the inside of the shell;

an optical element disposed in the inside of the shell and
located between the first stop part and the fixed ring,
the optical element being leant against the first stop
part and the fixed ring;

a first cover disposed at one end of the shell; and

a light-emitting element disposed in the inside of the
shell and located between the fixed ring and the first
cover, the light-emitting element being leant against
the fixed ring and the first cover;

a light valve disposed on a transmission path of the illumi-
nation beam and configured for converting the illumina-
tion beam into an image beam; and

a projection lens disposed on a transmission path of the
image beam.

12. A light source module, comprising:

ashell formed as a tubular shape and comprising a first stop
part and a second stop part, wherein the first stop part is
disposed in an inside of the shell, and the second stop
part is located on an outer wall of the shell;

a fixed ring disposed in the inside of the shell;

an optical element disposed in the inside of the shell and
located between the first stop part and the fixed ring, the
optical element being leant against the first stop part and
the fixed ring;
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a first cover disposed at one end of the shell;

a light-emitting element disposed in the inside of the shell
and located between the fixed ring and the first cover, the
light-emitting element being leant against the fixed ring
and the first cover; and

a first fixed plate; and

a second plate, wherein the first fixed plate has at least one
first hole, the second fixed plate has at least one second
hole corresponding to the first hole, the shell is corre-
spondingly located in the first hole and second hole, and
the second stop part of the shell is clamped by the first
fixed plate and the second fixed plate.

13. A projection device, comprising:

a light source module configured for providing an illumi-
nation beam, and the light source module comprising:
a shell formed as a tubular shape and comprising a first

stop part and a second stop part, wherein the first stop
part is disposed in an inside of the shell, and the
second stop part is located on an outer wall of the
shell;

a fixed ring disposed in the inside of the shell;

an optical element disposed in the inside of the shell and
located between the first stop part and the fixed ring,
the optical element being leant against the first stop
part and the fixed ring;

a first cover disposed at one end of the shell;

a light-emitting element disposed in the inside of the
shell and located between the fixed ring and the first
cover, the light-emitting element being leant against
the fixed ring and the first cover; and

a first fixed plate; and

a second plate, wherein the first fixed plate has at least
one first hole, the second fixed plate has at least one
second hole corresponding to the first hole, the shell is
correspondingly located in the first hole and second
hole, and the second stop part of the shell is clamped
by the first fixed plate and the second fixed plate;

a light valve disposed on a transmission path of the illumi-
nation beam and configured for converting the illumina-
tion beam into an image beam; and

a projection lens disposed on a transmission path of the
image beam.



